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(57)Abstract: 



PURPOSE: To provide an apparatus for feeding starting liq. in a methanol 
modification vessel for a fuel cell capable of using at a cold district. 
CONSTITUTION: This device is provided with a methanol storage tank 15 storing 
methanol, a modified starting liq. storage tank 16 provided at an under side of 
this methanol storage tank 15 and storing a mixed liq. of the methanol and water 
and a controlling means 29 of a flow rate of influent provided between the 
methanol storage tank 15 and the modified starting liq. storage tank 16 and 
controlling the flow rate of the influent flowing in the modified starting liq. storage 
tank 16 from the methanol storage tank 15, and constituted so that a water 
discharged from a fuel cell 2 is supplied to the modified starting liq. storage tank 
16, and also, the flow rate of the influent is controlled by the controlling means 29 
so that a mixed ratio of the methanol and the water in the modified starting liq. 
storage tank 16 is kept in a prescribed value. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the raw material liquid feeder of the methanol-reforming machine for 
fuel cells which performs the steam-reforming reaction of a methanol in order to 
supply hydrogen gas to the fuel cell which performs electrochemical reaction of 
hydrogen gas and oxygen gas The refining raw material liquid reservoir which the 
supply line of the water discharged from said fuel cell is connected with the 
methanol reservoir which stores a methanol while being arranged in this 
methanol reservoir bottom, and stores the mixed liquor of a methanol and water, 
The inflow of the methanol which is arranged between said methanol reservoir 
and said refining raw material liquid reservoir, and flows into said refining raw 
material liquid reservoir from said methanol reservoir the mixing ratio of the 
methanol and water in said refining raw material liquid reservoir - the raw 
material liquid feeder of the methanol-reforming machine for fuel cells 
characterized by having the inflow adjustment device adjusted so that a rate may 
become a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which supplies the 
refining raw material liquid with which a methanol and water were mixed by the 
methanol-reforming machine which generates hydrogen gas from a methanol 
and water. 
[0002] 

[Description of the Prior Art] Development of an electric vehicle is furthered as a 
car which attains low-pollution-ization at points, such as reduction of the noise, 
and clarification of exhaust gas. Although the format using a battery as the 
energy source and the format using a fuel cell are tried, when using a fuel cell, it 
is desirable for the exhaust gas which a heating value produces by combustion 
greatly to use clean hydrogen gas as a fuel. However, since it will be difficult to 
carry in a car as it is even if it puts hydrogen gas in a bomb, by recently, this is 
reformed by using a hydrocarbon, for example, a ** methanol, as a raw material, 
and it considers obtaining hydrogen gas. 

[0003] An example which carried such a fuel refining machine in the electric 
vehicle is indicated by JP,2-168802,A. This is shown in drawing 3 and explained 
briefly. This electric vehicle is equipped with the methanol-reforming machine 1, 



a fuel cell 2, the converter 3, the auxiliary cell 4, the direct-current motor 5 for 
transit, and the pump motor 6 for cargo work. And pumps 7 and 8 drive with the 
pump motor 6 for cargo work, and the water of a water tank 9 and the methanol 
of the methanol tank 10 are supplied to the methanol-reforming machine 1 
through a mixer 11. 

[0004] In order to maintain the amount of generations of electrical energy of a 
fuel cell 2, it is stabilized and it is necessary to supply hydrogen (fuel) gas to a 
fuel cell 2. Then, in the methanol-reforming machine 1, the stable refining 
reaction must be performed so that unreacted matter, such as methanol gas and 
a carbon monoxide, may not be made to generate. Therefore, the refining raw 
material liquid mixed so that water and a methanol might become a mixed 
predetermined ratio (it is made a mole ratio and is usually water / methanol >1) is 
stabilized in the methanol-reforming vessel 1, and must continue being supplied. 
[0005] Therefore, the raw material liquid feeder of the conventional fuel refining 
machine introduces into the methanol-reforming machine 1 the refining raw 
material liquid with which the mixed ratio was adjusted to the predetermined 
value through the mixer 1 1 by forming a controller 12 and performing actuation 
control of pumps 7 and 8 while arranging separately the tanks 9 and 10 and 
pumps 7 and 8 which store water and a methanol, respectively. That is, 
conventional equipment generates the refining raw material liquid supplied to the 
methanol-reforming machine 1 by setting a respectively different supply system 
to water and a methanol, and controlling the flow rate of each supply system. 
[0006] 

[Problem(s) to be Solved by the Invention] Since water freezes the electric 
vehicle in which such conventional equipment was carried in the pumps 7 and 
tanks 9 of a water supply system, or these piping when specifically using it in the 
ambient atmosphere below the congealing point of water (0 degree C or less at 
101325Pa), a cold district and, there is a possibility that the start up may become 
difficult. 

[0007] This invention was made against the background of the above-mentioned 



situation, and aims at offering the raw material liquid feeder of the methanol- 
reforming machine for fuel cells which can be equal to an activity in a cold district. 
[0008] 

[Means for Solving the Problem] In the raw material liquid feeder of the methanol- 
reforming machine for fuel cells which performs the steam-reforming reaction of a 
methanol in order to supply hydrogen gas to the fuel cell with which this invention 
performs electrochemical reaction of hydrogen gas and oxygen gas in order to 
attain the above-mentioned object The refining raw material liquid reservoir which 
the supply line of the water discharged from said fuel cell is connected with the 
methanol reservoir which stores a methanol while being arranged in this 
methanol reservoir bottom, and stores the mixed liquor of a methanol and water, 
The inflow of the methanol which is arranged between said methanol reservoir 
and said refining raw material liquid reservoir, and flows into said refining raw 
material liquid reservoir from said methanol reservoir the mixing ratio of the 
methanol and water in said refining raw material liquid reservoir ~ it is 
characterized by having the inflow adjustment device adjusted so that a rate may 
become a predetermined value. 
[0009] 

[Function] The refining raw material liquid currently stored in the refining raw 
material liquid reservoir is introduced into a methanol-reforming machine, and 
refining is mainly carried out to hydrogen gas. In a fuel cell, when said hydrogen 
gas and oxygen gas carry out electrochemical reaction, while electrical energy 
occurs, water (steam) is generated. Since this generated water is introduced into 
a refining raw material liquid reservoir, in a refining raw material liquid reservoir, 
the mixed ratio of the water to a methanol tends to become large, the mixing ratio 
of a methanol and water -- a rate is made into a predetermined value. [ in / an 
inflow adjustment device makes the methanol of a methanol reservoir flow into a 
refining raw material liquid reservoir at this time, and / a refining raw material 
liquid reservoir ] Therefore, refining raw material liquid required for a refining raw 
material liquid reservoir in order to be stabilized and to make a fuel cell operate is 



always stored. 
[0010] 

[Example] Below, it explains, referring to drawing 1 thru/or drawing 2 per 
example of this invention. First, it explains per outline of the fuel cell system in 
this example. This fuel cell system is equipped with the fuel cell 2 which 
generates electricity according to the electrochemical reaction of the methanol- 
reforming machine 1 which generates hydrogen gas, the mixed liquor, i.e., the 
refining raw material liquid, of a methanol and water, and hydrogen gas and the 
oxygen gas in air, the functional tank 13 which produces and stores the refining 
raw material liquid introduced into the methanol-reforming machine 1, and the 
controller 14 which controls these. 

[001 1] The functional tank 13 is equipped with the methanol reservoir 15 which 
stores a methanol, and the refining raw material liquid reservoir 16 which is 
arranged in this methanol reservoir 15 bottom, and stores the mixed liquor 
(refining raw material liquid) of a methanol and water. Moreover, the methanol- 
reforming machine 1 is equipped with the heating unit 17 for promoting the 
methanol-reforming section and a methanol-reforming reaction. And between this 
refining raw material liquid reservoir 16 and the methanol-reforming machine 1, 
the refining raw material liquid path 18 and the pump 19 are arranged. 
[0012] The fuel cell 2 is equipped with fuel electrode 2a, air electrode 2b, and 
solid electrolyte 2c inserted into these, the fuel gas path 20 is arranged between 
the fuel electrode 2a side and the methanol-reforming machine 1, and the air 
duct 21 into which external air is made to introduce is formed in it at the air 
electrode 2b side. And between the refining raw material liquid reservoirs 16, the 
emission gas path 22, the water separator 23, and the recycled water path 24 are 
arranged the fuel electrode 2a side. 

[0013] Moreover, while the combustion gas path 25 is formed between the 
heating units 17 of a water separator 23 and the methanol-reforming machine 1, 
between the methanol reservoir 15 and the heating unit 17, the methanol path 26 
and the pump 27 are formed, it is burned in this heating unit 17, and a refining 



reaction is promoted. In addition, it can also constitute so that the water obtained 
by this combustion may be introduced into the refining raw material liquid 
reservoir 16. 

[0014] Furthermore, a measurement means 28 to measure the mixed ratio of a 
methanol and water is formed in the refining raw material liquid reservoir 16. this 
measurement means 28 being equipped with for example, specific gravity 
sensors (or concentration sensor, consistency sensor, etc.) 28a and thermo- 
sensor 28b, for example, amending the measured value by specific gravity 
sensor 28a according to the temperature sensed by thermo-sensor 28b -- the 
mixing ratio of refining raw material liquid -- a rate is measured to accuracy. And 
the mixed ratio of the refining raw material liquid measured by this measurement 
means 28 is sent to a controller 14. Moreover, the automatic valves (an ON/OFF 
bulb, solenoid valve, etc.) 29 by which the opening is controlled at a controller 14 
are formed in the lower part of the methanol reservoir 15. 
[0015] Moreover, the water gauge 30 and the methanol feed hopper 31 are 
formed in the methanol reservoir 15. And when the amount of methanols 
currently stored by the methanol reservoir 15 decreases, methanol makeup is 
urged through the methanol feed hopper 31 from the exterior. Similarly, a water 
gauge 32 and the water feed hopper 33 are formed, and when the water level of 
the refining raw material liquid in the refining raw material liquid reservoir 16 
becomes lower than a position, makeup of water is urged to the refining raw 
material liquid reservoir 16. 

[0016] It explains per actuation of the example constituted as mentioned above. 
The refining raw material liquid in the refining raw material liquid reservoir 16 is 
introduced into the methanol-reforming machine 1 through the refining raw 
material liquid path 18 and a pump 19, and refining is specifically carried out to 
hydrogen gas, and it has fuel gas and the case where the choke damp, a steam, 
unreacted methanol gas, and unreacted carbon monoxide gas are generated 
unescapable. These gas discharged from the methanol-reforming machine 1 is 
introduced into the fuel electrode 2a side of a fuel cell 2 through the fuel gas path 



20. Among said gas, when hydrogen gas and carbon monoxide gas react 
electrochemically with the oxygen gas in the air introduced into air electrode 2b 
through solid electrolyte 2c (oxygen ion), a generation of electrical energy is 
performed in a fuel cell 2. And emission gas discharged from fuel electrode 2a of 
this fuel cell 2, i.e., choke damp, steam, methanol gas, unreacted hydrogen gas, 
and unreacted carbon monoxide gas is introduced into a water separator 23 
through the emission gas path 22. It separates into moisture, i.e., water, and a 
methanol, and part for gas, i.e., choke damp, unreacted hydrogen gas, and 
unreacted carbon monoxide gas in this water separator 23. This separated 
moisture is introduced into the refining raw material liquid reservoir 16 through 
the recycled water path 24. then, the mixing ratio measured by the measurement 
means 28 -- the mixing ratio of a methanol and water -- a rate is always adjusted 
to a predetermined value. [ in / according to a rate, a controller 14 adjusts the 
opening of an automatic valve 29, and / the refining raw material liquid reservoir 
16 ] At this time, as the fan for stirring (not shown) is prepared in the interior of 
the refining raw material liquid reservoir 16, for example, the pars basilaris ossis 
occipitalis of a reservoir 16, and a methanol is quickly dissolved in water, it can 
also constitute so that the precision of the measurement means 28 may be 
raised. 

[0017] the mixing ratio of the water in the refining raw material liquid reservoir 16 
by supplying water to the refining raw material liquid reservoir 16 first, and 
supplying a methanol to it after that, as explanation was given [ above- 
mentioned ], and a methanol -- a rate is set up. Here, in the specific gravity of 
about 1 .0 methanol, since it is about 0.8, if the specific gravity of mixed liquor will 
become large if the rate of the water in mixed liquor becomes large, and the 
specific gravity of a methanol becomes large, as for the specific gravity of water, 
the specific gravity of mixed liquor will become small. Then, the specific gravity of 
the mixed liquor by which the predetermined specific gravity to a certain 
temperature was measured by alphatO, and the range permitted was measured 
with delta and the measurement means 27 is alphat. If it carries out, it is alphat 



like the control routine shown in drawing 2 . It is judged whether the difference of 
alphatO is larger than delta (step 1). When the decision result is "no", an 
automatic valve 29 is closed and supply of a methanol is not performed (step 2). 
When a decision result is "yes", an automatic valve 29 opens and a methanol is 
supplied (step 3). the mixing ratio of a methanol and water -- a rate is made into 
an always almost predetermined value. [ in / by repeating this control action / the 
refining raw material liquid reservoir 16 ] 

[0018] According to this example, refining raw material liquid required for start up 
is stored where a methanol and water are already mixed by the predetermined 
ratio in the refining raw material liquid reservoir 16. For the water which the 
refining raw material liquid with which this methanol and water were mixed, i.e., a 
methanol, dissolved, the congealing point of a methanol is [ about ]. -Since it is 
1 00 degrees C, it does not freeze under the temperature of the usual weather 
environment. Therefore, since refining raw material liquid itself is not frozen in a 
cold district, start up in a cold district is possible in the above-mentioned fuel cell 
system using this refining raw material liquid. 

[0019] Furthermore, since refining raw material liquid is newly prepared using the 
water through which it generates and circulates in said system, continuous 
running of said system is possible. Since especially the need of storing water 
independently is lost, it is the point of weight or an arrangement tooth space, and 
it is unnecessary moreover, to be able to constitute advantageously and to take 
freezing of water into consideration especially on mount. In case taking out 
energy from the methanol of refining raw material liquid, i.e., 1 mol, and the water 
of about 1 mol, speaking concretely, the water of about 3 mol is generated. If the 
water of about 1 mol is collected from the water of these about 3 mol, it is not 
necessary to supply the water which minds the water feed hopper 33 from the 
exterior. 

[0020] Moreover, although the mixed ratio of refining raw material liquid became 
instability by pulsation of a pump in the conventional system in many cases in 
order to mix pressurizing a methanol and water with a pump, respectively and to 



introduce into the methanol-reforming machine 1 In this 1st example, since the 
refining raw material liquid already mixed at a predetermined rate is introduced 
into the methanol-reforming machine 1, the mixed ratio of mixed liquor can be 
stabilized, as a result can stabilize the amount of generations of electrical energy 
of a fuel cell. Furthermore, since installation of the methanol from the methanol 
reservoir 15 to the refining raw material liquid reservoir 16 uses gravity, 
compared with the conventional system, the pumps for introducing refining raw 
material liquid into the methanol-reforming machine 1 decrease in number from 
two sets to one set, and it is advantageously constituted in respect of the 
arrangement and cost etc. 
[0021] 

[Effect of the Invention] As explained above, according to this invention, the 
refining raw material liquid supplied to the methanol-reforming machine for fuel 
cells is stored in the condition of already having been adjusted by the ratio 
predetermined in a methanol and water, in the refining raw material liquid 
reservoir. Therefore, also in a cold district, since this refining raw material liquid is 
not frozen, a fuel cell system can be put into operation. Moreover, in order to use 
the water through which it generates and circulates in a fuel cell system, and to 
prepare refining raw material liquid, especially the need of storing water is lost. 
Therefore, small and lightweight-ization of this fuel cell system can be attained, 
furthermore, the mixing ratio of the methanol and water in refining raw material 
liquid - since a rate is stabilized, the hydrogen capacity obtained from a 
methanol-reforming machine is stabilized, and the amount of generations of 
electrical energy in a fuel cell is stabilized. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown roughly one example of the raw material 
liquid feeder of this invention. 

[Drawing 2] It is the flow chart which showed the control routine of the example 
shown in drawing 1 . 

[Drawing 3] It is drawing showing roughly an example of the conventional fuel cell 
system for mount. 
[Description of Notations] 

1 Methanol-Reforming Machine 

2 Fuel Cell 

13 Functional Tank 

15 Methanol Reservoir 

16 Refining Raw Material Liquid Reservoir 
29 Automatic Valve 
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[Drawing 1] 
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[Drawing 2] 
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